Objective: We investigated whether psychopathology in HIV-positive patients was associated with more negative fundamental assumptions than in healthy controls. In addition, we explored whether psychopathology and negative fundamental assumptions in HIV-positive patients were associated with lower CD4 T-lymphocyte counts. Method: Self-rating questionnaires to assess depressive symptoms, posttraumatic stress symptoms, alcohol abuse, general psychopathology and fundamental assumptions, were completed by 123 HIV-positive patients and 84 uninfected clinic attendees at three primary health care clinics in the Western Cape, South Africa. CD4 T-lymphocyte counts were obtained from chart records. Results: HIV-positive patients reported more depressive and posttraumatic symptoms than uninfected individuals. However when controlling for socio-economic status, the number of traumatic events experienced and other potential confounds, no differences remained. Fundamental assumptions (FA) were mainly positive in both HIV-positive patients and controls and no correlations were found between fundamental assumptions, psychiatric symptoms and CD4 levels. However, in infected patients FA and psychopathology were negatively associated with all participants scoring in the positive range of the FA scale. Conclusion: The positive scores on the FA scale indicate that positive assumptions are related to less psychopathology. Longitudinal studies investigating the association between the valence of fundamental assumptions and HIV morbidity are needed.
Introduction
A high prevalence of psychiatric morbidity has been observed in HIV-positive patients, with the most common psychiatric diagnosis being found to be major depressive disorder. Studies have shown lifetime prevalence rates of up to 40 %. [1] [2] [3] [4] [5] Other psychiatric disorders that have frequently been documented in infected individuals are posttraumatic stress disorder (PTSD) [5] [6] [7] , other anxiety and adjustment disorders 8, 9 , and substance use disorders. 10 The presence of psychopathology has been associated with faster progression to AIDS. 11, 12 Progression is marked by a reduction in CD-4 cells (the main lymphocyte t-cells involved in protecting the body against infection). 13, 14 For example, Burack and colleagues reported that high levels of depressive symptoms were associated with a more rapid rate of CD4 lymphocyte decline over 5.5 years in a cohort of 277 HIVpositive men. 11 In another study an association was found between depressed affect and greater mortality. 15 Depression was also associated with an elevated risk of HIV progression and mortality in a sample of Tanzanian women. 16 In addition, it has been proposed that the fundamental psychological damage in persons with a potentially terminal disease such as HIV infection and AIDS results from the shattering of basic underlying assumptions that people hold Psychopatholgy, fundamental assumptions and CD-4 T lymphocyte counts in HIVpositive patients about themselves and the world, prior to diagnosis. [17] [18] [19] [20] [21] This perspective stems from cognitive theories that are useful in understanding the psychological sequelae of trauma victims. [22] [23] [24] [25] In general these theories hold that people, over time, develop a conceptual system that provides them with expectations about the world and themselves. This conceptual system can be represented by a set of assumptions, theories or internal representations that reflect and guide people's interactions in the world and generally enable them to function effectively. At the core of this conceptual system are fundamental assumptions that refer to abstract beliefs about the self, the external world, and the relationship between the two. Psychologically traumatic events, including severe or life-threatening physical illness can challenge these fundamental assumptions and expectations regarding the self and the world, for example when a traumatic event provides new information about the world that may be inconsistent with an individual's preexisting assumptions. JanoffBulman proposed that the more positive and unquestioned an individual's pretrauma beliefs, the more vulnerable they will be to subsequent psychopathology as these positive beliefs are more susceptible to being shattered. 25 Foa and Riggs argued that individuals who hold extremely negative pretrauma beliefs may also be vulnerable to psychopathology as these beliefs become confirmed by the trauma. 23 Indeed, several studies have documented that fundamental assumptions about the benevolence of the world, the meaningfulness of the world, and own self-worth, in a variety of trauma survivors, are generally more negative than in those who have not experienced a traumatic event. 25 Several other investigators have found that negative assumptions in trauma survivors are associated with psychopathology, particularly PTSD. 26, 27 Correcting these assumptions would arguably be necessary to bring about a decline in psychopathological symptoms.
To our knowledge no studies have specifically investigated fundamental assumptions in HIV-positive patients, in particular, whether shattering of assumptions might underlie the predisposition to mental health problems. However, several studies have described the way in which HIV-positive patients ascribe meaning to their lives. [17] [18] [19] [20] [21] 28 Finding meaning is thought to be one way for individuals to integrate victimizing events into their belief systems and to (re)establish a positive view of the world. 25 For example, Farber et al. found that individuals who ascribed a more positive meaning to their illness also reported higher levels of psychological well-being and lower levels of depressed mood, even after controlling for factors such as social support and coping. 20 Finding positive meaning was also positively correlated with blood CD4 T lymphocyte counts. Additionally, in a study by Bower et al. it was found that HIV-positive patients who found meaning after an AIDS-related bereavement showed no mean decline in CD4 counts over a 2-to 3-year follow up period, in contrast to patients who did not find meaning and showed a decline in CD4 counts at follow-up. 17 Moreover, the discovery of meaning was associated with a lower rate of AIDS-related mortality over a 4-to 9-year follow-up period.
The present study was designed to explore the fundamental assumptions of HIV-positive patients and to assess whether psychopathology (e.g. PTSD, depression, substance abuse) was associated with more negative fundamental assumptions. A secondary aim was to investigate whether psychopathology and fundamental assumptions were associated with a lower CD4 count.
Method

Subjects
Between January and June 2005, 123 HIV-positive patients between the ages of 18 and 65 were recruited at three primary healthcare clinics in the Western Cape, South Africa. HIV positive patients who were found to be cognitively impaired and HIV-positive mothers in the first 6 months of the postpartum period (to exclude the possibility of postnatal depression) were excluded from participation. For comparison purposes, 84 HIV-negative individuals (negative status was based on participants' own reporting of their HIV status) who attended these clinics for minor physical injuries, and who were in the same age range, were also recruited. HIVnegative participants who suffered from any serious medical illness (e.g. cancer, heart disease) were excluded.
Procedure
An initial screening was conducted to assess eligibility. This included a short interview on demographic and medical information, as well as a brief cognitive assessment in HIVpositive patients. Informed consent was obtained from all participants and several self-report measures were administered (see below). The assessment lasted approximately 45 minutes in total and participants were reimbursed an amount of ZAR 30.00 ($5.00). The study was approved by the University of Stellenbosch, faculty of health sciences, research ethics committee.
Measurements
• Demographic and medical information
All participants completed a demographic questionnaire containing information on age, gender, education, employment, income, marital status, ethnicity, and past and current medical and psychiatric history.
• Cognitive Assessment Cognitive impairment was assessed with the Mini-Mental State Examination (MMSE) and the HIV Dementia Scale (HDS). The MMSE is the most widely used instrument to screen for cognitive impairment. 29 The scale's psychometric properties were thoroughly reviewed by Tombaugh and McIntyre, who found moderate-to-high levels of reliability, and good criterion and construct validity. 30 The HDS is a brief but sensitive screening instrument to identify HIV-positive patients at risk for dementia 31 and is widely used in clinical and research settings. 32, 33 Sensitivity and specificity rates have been reported at 80 % and above in clinical samples. 31, 34, 35 In a recent study in a South African sample of HIV-patients who were screened with the HDS, on ROC curve analysis a cut-off of < or =10 yielded a sensitivity of 80%, specificity of 80%, and discriminated between the presence and absence of cognitive impairment 90% of the time. 36 • Fundamental assumptions Fundamental assumptions of infected and uninfected individuals were assessed using the Trauma Relevant Assumptions Scale (TRAS). 36 The TRAS is a newly developed 31 item self-report measure that assesses trauma relevant assumptions. The questionnaire consists of two scales: 'Assumptions about Self' (ASelf) and 'Assumptions about the World' (AWorld). The items of ASelf refer to 'self-image' and 'trust in oneself'. The items of AWorld refer to 'safety and justice in the world', 'trustworthiness of others' and 'controllability of negative events'. Two opposite and extreme versions of each assumption (an extreme negative and an extreme positive version) are placed at the ends of a 100 mm visual analogue scale. Participants are asked to indicate to what extent they agree with the assumption by marking the line in the appropriate place. For example, "The world is always safe" (the extreme positive version of the assumption) will be placed at one end and the assumption "The world is never safe" (the extreme negative version of the assumption) will be placed at the other end of the scale. Scores range from -50 (extreme negative) to +50 (extreme positive). The psychometric properties of the TRAS have recently been examined in a Dutch sample of 309 adult volunteers and in a sample of 185 traumatized individuals. Results suggest that the TRAS is a valid and reliable instrument that is strongly related to symptoms of PTSD, depression and general psychopathology. 37 For the present study, the TRAS was translated into English, Afrikaans and Xhosa. First, the TRAS was translated from Dutch to English by a native English speaker. Subsequently the English version was independently back-translated into Dutch in order to verify the equivalence of the translation. The Afrikaans and Xhosa versions were translated from the English version by native Afrikaans and Xhosa speakers. These versions were also independently back-translated into English.
• Traumatisation and PTSD The Life Events Checklist (LEC), developed by the National Center for Posttraumatic Stress Disorder, is a 16-item list to identify events that would qualify as traumatic or life threatening as defined by the DSM-IV. 38 Study participants who endorsed witnessing or experiencing one or more of the events also completed the Harvard Trauma Questionnaire (HTQ). The Harvard Trauma Questionnaire (part IV) is a 30-item self-rating questionnaire, suited for use in cross-cultural populations, that screens for the presence of PTSD. 39 • Depressive Symptoms Depression was assessed using the Center for Epidemiological Studies Depression Scale (CES-D), a 20-item self-rating scale that assesses current levels of depression. 40 It has been validated for use in both community and clinic settings [41] [42] [43] [44] and cross-culturally. [45] [46] [47] It has also been used previously in black South African students with adequate reliability and validity. 48 • Substance Use Alcohol use was measured using the Alcohol Use Disorders Identification Test (AUDIT). This is a 10-item, self-rating questionnaire that assesses hazardous drinking and was developed and validated by the World Health Organisation (WHO) in a cross-national study. 49 • General Psychopathology General psychopathology was assessed using the K10. This is a 10-item scale that can be used within primary health care settings as a screening scale for mental disorder and a measure of non-specific psychological distress. 50 The K10 has shown consistent psychometric properties in large epidemiologic studies. 50 • CD4 T lymphocyte count CD4 T lymphocyte count data were obtained from clinic records of HIV infected patients. CD4 T lymphocytes were determined by two-color (Leu3+ Leu4+) flow cytometry on whole blood. They are reported as absolute number of CD4 T lymphocytes per cubic millimetre of peripheral blood.
Statistical analysis
Mean group scores on psychopathology scales and TRAS subscales were also compared using student's two tailed ttests and Mann-Whitney U tests for scores that were not normally distributed. Additionally, analyses of covariance were carried out controlling for possible confounding variables (i.e. number of traumas experienced, prior psychological difficulties (Y/N)).
Next, exploratory bivariate Pearson correlations were calculated between mean psychopathology scale scores and TRAS subscale scores for the HIV-positive group. Spearman's rho correlations were calculated when scores were not normally distributed. Spearman's rho correlations were also calculated for mean psychopathology scale scores, TRAS subscale scores and CD4 counts, controlling for age, duration of illness and antiretroviral treatment. Participants with missing items on a scale were excluded from analysis of that particular scale, which resulted in a slight variation in sample size across analyses. The number of excluded participants varied between 1 and 8 per scale.
All p values were 2-sided (p values of < .05 were considered statistically significant) and adjustments were not made for multiple comparisons as this was an exploratory study. Statistical analyses were performed using version 12.0.1 of the Statistical Package for the Social Sciences and Statistica version 8.
Results
Subject description
Demographic and medical information is presented in Table I . The groups did not differ on mean age and marital status. However, the HIV-positive group had significantly more females and the two groups differed significantly on ethnicity, education, employment status and income. Although all participants had experienced at least one traumatic event, the two groups differed with respect to the amount of trauma exposure, with the HIV-positive group having experienced more traumatic events than the comparison group. Subsequent group comparisons were therefore carried out using analysis of covariance controlling for gender, ethnicity, education, employment, income and trauma exposure. The majority of HIV-positive participants had been diagnosed more than 2 years prior to this study and just under half endorsed being on anti-retro-viral treatment. * significant difference between the groups at p ≤ .05. ** significant difference between the groups at p ≤ .01. ¹ Educational level is based on the South African educational system, where grade 1-12 stands for secondary school, diploma is when secondary school is finished and degree is for University.
Internal consistency of TRAS subscales
Cronbach's alpha estimates of internal consistency of the subscales of the TRAS were strong for ASelf (Cronbach's alpha = .80) and weak for AWorld (Cronbach's alpha = .47). Cronbach's alpha estimates were recalculated for AWorld, with each item of the scale deleted, however no difference was found. The correlation between the two subscales was .09. Subsequent analysis was therefore only carried out for the TRAS ASelf subscale.
Prevalence of psychopathological symptoms
As expected, the HIV-positive group scored significantly higher on the CES-D than the HIV-negative group and had significantly more PTSD symptoms. The difference with respect to depressive symptoms remained significant after controlling for gender and education. However, no significant difference remained when controlling for ethnicity, employment, income and trauma exposure. For PTSD symptoms, the difference between the groups also remained significant after controlling for gender and education. However, significance disappeared when controlling for ethnicity, employment, income and trauma exposure. There was no significant difference on general psychopathology, and, contrary to expectation, the control group scored significantly higher on the scale for hazardous alcohol consumption than the HIV-positive group, even after controlling for confounding variables. Table II shows the prevalence of depressive symptoms, PTSD symptoms, alcohol abuse and general psychopathology in both groups, with covariates taken into account. Table II shows means and standard deviations of the TRAS subscale ASelf for both groups. There were no significant group differences. As seen in Figure 1 , the variance of ASelf in both subject groups is high. In the HIV-positive group the minimum score on ASelf was -25.26 and the maximum score was +50. In the HIV-negative group the scores on ASelf range from -12.26 to +50. Most scores were in the positive range. There was no difference on ASelf scores between those who had been diagnosed in the last 12 months and those who had been diagnosed prior to that (p=0.855), nor was there a difference between those who were on ARV treatment and those not on treatment (p=0.532). Table III shows the correlations for depressive symptoms, PTSD symptoms, alcohol abuse, general psychopathology and the TRAS ASelf subscale for the HIV-positive group. As expected, all correlations were negative for ASelf. Thus, more negative scores on ASelf were associated with more depressive symptoms, PTSD symptoms, alcohol abuse and general psychopathology. This held true when the analysis was conducted for all participants as well. However, only 7.5 % of the variance of ASelf was explained by PTSD symptoms (r 2 = 0.08). In contrast, the relation between ASelf and general psychopathology was strong, with 18.6 % of the variance explained. No significant correlations were found between the TRAS ASelf subscale and CD4 count or between psychopathology scale scores and CD4 count.
Fundamental assumptions
Fundamental assumptions, psychopathology and CD4-count
Discussion
First, we found that fundamental assumptions of HIV-positive patients regarding 'self' were no more negative than uninfected controls. Instead, the fundamental assumptions were relatively positive in both groups. Notably, in the HIVpositive group there were almost no negative assumptions reported. However, fundamental assumptions and psychopathology were negatively related in the total sample, as well as in the HIV-positive patients, indicating that more psychopathology was related to less positive assumptions or that more positive assumptions were related to less psychopathology. Second, HIV-positive patients had more depressive symptoms and posttraumatic stress symptoms than uninfected controls. However after controlling for ethnicity, socio-economic status and number of traumatic events, group differences were no longer significant. Although there were no significant group differences in psychopathology, in the HIV-positive group more than one third scored above the cut-off score for depression and more than 10 % above the cut-off for PTSD. These findings are consistent with previous studies on prevalence rates of these disorders in HIV infected patients. 51, 52 Notably, uninfected controls had higher rates of alcohol abuse than HIV-positive patients, even after controlling for potential confounds. Third, CD4 count bore no relationship either to fundamental assumptions or to psychopathology. The findings of the present study are not consistent with the study of Buck et al. which found a strong relationship between the TRAS and symptoms of PTSD, depression and psychopathology. 37 The finding of few negative fundamental assumptions, and mainly positive assumptions, in HIV infected patients is surprising. In the aforementioned Dutch study where the TRAS was used both negative and positive assumptions were evident in healthy adult volunteers and in traumatized individuals. A possible explanation for our finding is that since the majority of HIV positive participants in this sample had been diagnosed over 2 years prior to the study, they may have already re-ascribed meaning and (re)established a positive view of the world and self. In addition, social desirability could have influenced response tendencies, and the cross-sectional design of this study does not allow for causal inference. More rigorous exploration of whether shattering of fundamental assumptions could be underlying the predisposition to mental health problems in HIV-positive patients, requires a longitudinal design. Fundamental assumptions held prior to an HIV diagnosis could then be assessed retrospectively and assessment of illness progression (e.g decline in CD4 counts) and their impact on negative assumptions could be explored.
Limitations
There are several limitations that need to be considered when interpreting these findings. First, HIV-positive patients and uninfected controls differed on several sociodemographic parameters (eg. gender, ethnicity, socio-economic status). However, these were controlled for when comparing the 2 groups. Second, psychiatric symptomatology and fundamental assumptions were assessed using self-rating scales, thus possible biases including social desirability or certain response tendencies, may have made the findings less valid and reliable. That said, these measures demonstrate reliability and validity in HIVpositive samples. 53 Third, regarding the assessment of fundamental assumptions, validity and reliability of the TRAS have only been determined in a Dutch national sample and so it is questionable whether the TRAS is a suitable instrument for non-western populations. The weak internal consistency of the 'world' scale of the TRAS, underlines this consideration. Further validation of the TRAS in cross-cultural samples is necessary. A final limitation is that determination of CD4 counts in relation to psychiatric symptoms and fundamental assumptions were not all done in real-time.
Conclusion
In conclusion, although HIV-positive patients reported more symptoms of depression and PTSD than uninfected participants, the difference was not statistically significant and these symptoms could not be specifically attributed to an HIV diagnosis. Moreover, strongly negative assumptions were not evident in this sample and were not associated with the presence of psychiatric related morbidity. Further work is needed to explore the association of assumptions (positive and negative) in the context of trauma, negative life experiences, and psychiatric and physical sequelae in HIVinfected patients. 
